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INTRODUCTION 
The subfamily Cardiochilinae belongs to the Microgastrioids assemblage of 
Braconidae. It contains approximately 175 described species (shenefelt, 1973; 
Huddleston & Walker, 1988; Dangerfield and Austin, 1995). The subfamily is 
represented by nearly 50 species from Indo-Australian region, of which, only 5 species 
have been reported from India, so far. 
The members of Cardiochilinae are all endoparasitoides of lepedopterous larvae, 
mostly attacking Pyralidae and Noctudae, but other host groups have also been recorded, 
including Apatelodidae (Dangerfield et al, 1996) and leaf mining moth larvae (Whitefield 
and Wanger, 1991). 
In spite of its great economic importance, little work has been done on the 
taxonomy of Indian Cardiochilinae. The subfamily,as noted above, is represented by five 
species from India, spread over three genera viz;. Bohayella Belokobylskij, Cardiochiles 
Nees and Hartemita Cameron. In the present study, 5 new species have been added in the 
subfamily Cardiochilinae, spread over two genera, viz; 4 species in Cardiochiles and 1 
species in the genus Hartemita. 
In the present study, the Indian genera are diagnosed and a key to these Indian 
genera is provided. A separate key to the Indian species of Cardiochiles is also given 
The 5 new species are frilly described and illustrated with the help of 19 diagrams. 
Material and Methods 
The adult Braconid parasitoides were collected from different areas of Uttar 
Pradesh and Kolkata by using sweeping net. The parasitoids were also reared from their 
natural hosts in the laboratory. The host larvae were collected in collecting bags and 
transferred into rearing jars. The open end of the jars were covered with muslm cloth 
tightly held with rubber bands. The jars were checked daily and fresh leaves were 
provided for feeding. A complete record was maintained including locality, date of 
collection, name of the host plant and name of the host larvae, etc. Emerged parasitoids 
were preserved in 70% ethyl alcohol with few drops of glycerin. 
Besides this, the material deposited in the National collection, Pusa, lARI, New 
Delhi, and Forest Research Institute, Dehradun, were also studied. 
Terminology 
The Terminology followed in this work is explained in Fig. (A - E). This m 
general agrees with the terminology given by Dangerfield and Austin (1995) for various 
body parts, Eady (1968) for microsculpture and Van Achterberg (1979) and Dangerfield 
and Austin (1995) for wing venation. 
\.S"ti 
Figs A - E I Curdiochites sp.:A, dorsal head, niesosonia. T l and T2;B. anierior hejd;C. 
medial fore \ving;D, fore and hind wings;E. medial hind wing. AS. aniennal scparauon; 
AW. aniennal socket widlh; D, bulb'; CB, clypcal brcadlh; CH. clypcal lieighl; DL. discal 
cell Icnglh; DW, discal cell u'idlh; EH, eye heigh!; EL, eye length; FB, facial breadth; R l 
facial height; GL, galeal length; H2S, height of .second submarginal cell; HL. head Icngtlr, 
OD. occipital depth; PG.'parapsidal groove; S, stem; SH, scutelluni breadth; SL. 
scuieUum length; SSB, scutellar sulcus brcadlh; SSL, sculellur sulcus length; STL. 
stigmal length; STW, stigmal width; T IB , T l breadth; T I L , T l length; T2B, T2 brcadtli; 
T2L, T2 Icnglh; TL, temple Icngih, 
Key to the Indian genera of Cardiochilinae Nees ab Esenbeck 
1. Discal cell of fore wing equidimensional, <1.5 x as long as wide; ovipositor sheath 
short; hypopygium short and obtuse apically - 2 
- Discal cell of fore wing distinctly elongate, > 1.5 x as long as wide; ovipositor sheath 
moderately long; hypopygium moderately long and usually pointed or square at 
apex. Cardiochiles Nees. 
2. Eyes mostly bare; hind basitarsus strongly flattened or laminate and sometimes 
produced distally; epicnemial carina absent- Hartemita Cameron 
- Eyes with moderately long pilosity; hind basitarsus not laminated; epicnemial carina 
present - Bohayella Belokobylskij 
Genus Bohayella Belokobylskij 
Bohayella Belokobylskij, 1987: 302. (type species, Bohayella tobiasi Be\okohy\sk\}, 
1987.) 
Diagnosis 
Eyes small, 0.5 x height of head in anterior view, with sparse long pilosity, 
maxillary palps five-segmented; medial scutum raised slightly above lateral lobes of 
scutum; lateral scutellar sulcus long and deep; axillae with prominent lateral carmae; 
dorsal scutellum crenulate; propodeal areola with medial transverse carina and two 
lateral transverse carinae; sternaulus broad and crenulate; epicnemial carina present, 
reaching to sternaulus; discal cell <1.5 x as long as wide, shortened through 1-SR+M 
and 1 -Cub; tarsal claws pectinate; Ti narrow and elongate; median field of T2 variable 
in shape but with anterior medial rounded node; ovipositor and sheaths short, down-
curved and paddle-like in shape when viewed laterally; hypopygium short, evenly 
sclerotised throughout, with obtuse angle at apex. 
Bohayella adina (Wilkinson) 
Cardiochiles adina Wilkinson 1930 : 486. 
Bohayella adina (Wilkinson) Dangerfield and Austin 1995: 393. 
Material Examined : 2??, INDIA: Uttaranchal, New Forest Dehradun; 23. ix. 1929; 
exDirades theclata; (F.R.I., collection; coll. R.N. Mathur). 
i " ^ , , ., : _ . . . . .4V '^ t Genus Cardiochiles Nees ab Esenbeck^ ^'^_ '^rS'l'l ' . 3 ' 
Cardiochiles Nees ab Esenbeck, 1819; 307, Type: Ichneumon saltator Fabricius, first 
included species. 
Tenthredoides Cresson, 1865: 290. Type, T. seminiger Cresson (Monobasic). Synon. 
by Cresson, 1873. 
Dithenis Cameron, 1902: 434. Type: D. ruficoUis Cameron. (Monobasic). Synon. by 
Morley, 1909. 
Ernestiella Cameron, 1905: 81. Type: E. nigromaculata Cameron.(Monobasic) 
Synon. by Turner, 1918. 
Psilommiscus Enderlein, 1912: 98. Type: P. sumatranus Enderlein (Monobasic) 
Synon. by Muesebeck, 1949 in Mao. 
Diagnosis 
Eyes moderately large to large, > 0.7 x height of head in anterior view, with long 
dense pilosity or appearing glabrous with sparse fine short inter-ommatidial hairs, 
maxillary palps six-segmented; medial scutum raised above lateral lobes of scutum or 
not; notauli ranging from broad, deep and crenulate to shallow and smooth; scutellar 
sulcus usually narrow and crenulate; axillae without prominent lateral cannae; 
scutellum smooth or crenulate; propodeal areola prominent, reduced or absent, with 
one pair of lateral transverse carinae; sternaulus usually narrow either crenulate or 
smooth; epicnemial carina either present or absent; discal cell of forewing elongate, 
skewed in shape; tarsal claws pectinate or simple; Ti either long and broad or short 
and broad but never narrow; median field of T2 variable in shape, anterior node of 
midian field of T2, if present, transverse; ovipositor and sheaths variable in shape 
ranging from long and broad or narrow to short, down-turned and paddle like; 
hypopygium long or short, evenly sclerofised throughout or with apical third 
membranous and collapsible, or medially longitudinally desclerotised and 
membranous with sclerotised apical bridge, pointed or square at apex. 
Key to the Indian species of Cardiochiles Nees ab Esenbeck 
1. Body black, at least head and thorax black (except C. saltater) 4 
- Head and thorax yellowish-orange, sometimes with black patches 2 
2. Vertex and mesonotum of a deeper tint; wings almost hyaline, slightly infuscated 
towards the apex C. fulvus Cameron 
- Vertex and mesonotum entirely yellowish-orange; wings infuscated except a 
hyaline spot apico-medially 3 
3. Ventral margin of clypeus slightly notched; ocelli transparent; eyes lightly pinkish-
brown C hengalensissp. nov 
- Ventral margin of clypeus evenly convex; ocelli and eyes blackish-brown 
C. hymeniae Fischer and Prasad 
4. Mesonotum and scutellum red; fore tibia red C. saltator (Pah ) 
- Mesonotum and scutellum black; fore tibia yellowish 5 
5. Notauli, frons and mesonotum smooth; anterior part of propodeum smooth around 
areola C. aligarensis sp. nov 
- Notauli heavily sculptured; frons transversely rugose; mesonotum punctate, 
propodium entirely rugose 6 
6. Epicnemial carina present; hind basitarsus slightly flattened in cross section 
without apico-dorsal ridge; T2 black C. arboreumi. sp.nov. 
- Epicnemial carina absent; hind basitarsus strongly flattened with an apico-dorsal 
ridge, about as wide as hind tibia at base; T2 yellowish C. indicus sp. nov 
Cardiochiles aligarhensis sp.nov $ 
F/g . ( l -5) 
Female: 
Length : 4mm 
Head: 
Head and eyes with dense long whitish pilosity; antennae 30 segmented, scape about 
1.9x as long as wide, Fi 1.9x as long as wide, F2I.2X as long as wide except terminal 
segment which is 2x as long as wide, antennal socket separated by 1.1 x width of 
antennal socket; labiomaxillary complex slightly elongate, galea about 0.3x as long as the 
height of eye; malar carina present; epistomal suture convex medially; clypius 2.1x as 
wide as long, clypeal margin convex, tubercle present; face smooth and shmy, 1.6x as 
wide as long with a faint indication of median dorsal node; frons concave smooth and 
shiny with a carina between antennal sockets extending middle of frons; vertex smooth 
and shiny; eyes in dorsal view 2.0 - 2.2x as long as temple; OOL; POL: AOL; 0OD = 
10:3:3:3; stemmaticum slightly raised; depth of occiput 0.25x as long as the length of 
head in dorsal view. 
Mesosoma: 
Dorsal pronotum smooth, flat, without any dorso-medial longitudinal furrow or notch, 
sides of pronotum crenulate rugose medio-posteriorly; notauli present, smooth with some 
fovea on posterior junction, meeting posteriorly at an acute angle; scutum smooth, shmy 
with sparse white pilosity; Scutellum 1.2x as broad as long, posterior edge with some fine 
longitudinal cranulae; scutellar sulcus 6x as broad as long with 9-10 evenly spaced 
carinae; mesopleuron smooth and shiny, upper groove weakly foveolate, sternaulus 
strongly crenulate, epicnemial carina absent; dorsellum without medial longitudinal 
carina; propodeum covered with dense long white pilosity, propodeal areola diamond 
shaped, anterior half around areola smooth, posterior half reticulate rugose, propodial 
spiracles ovoid in shape. 
Wings: 
Forewing with 1-SR+M 3.7x as long as m-cu; 2-SR+M 1.5x as long as m-cu, 1-M 
straight; m-cu 0.5 as long as 1-M; 1-M 0.5x as long as 1-SR+M; discal cell 1.8x as long 
as wide; 1-Cua 0,27x as long as 1-Cub; 1-2A+3A spectral; 2r 0.5x inside height of 
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second submarginal cell arising 0.6 - 0.7 along the length of stigma; stigma 3.Ox as long 
as wide; angle between 4Sra and 4Srb about 125 ; second submarginal cell 2.3x as long 
as wide; hindwing with four evenly spaced hamuli; 2-1A and 2A absent. 
Legs: 
Inner side of fore basitarsus with a row of fine golden bristles; fore tibial spur 0.8x as 
long as basitarsus; hind tibia about 2.1x as wide as at base; hind tibia and tarsi, with 
moderately stout spines; inner hind tibial spur 1.6x as long as outer, 0.8x as long as hind 
basitarsus; hind basitarsus ovoid in cross section; hind tarsal claw pectinate with four 
teeth. 
Metasoma: 
Ti 1.7x as long as broad, stem 0.35x as long as bulb, suture between T2 and T? well 
defined; median field of T2 2.6x as broad as long; ovipositor sheath 0.6x as long as hind 
tibia, hairy in apical three quarter, obliquely truncate at apex with a dorsal notch and 
apical point; hypopygiun evenly sclerofize (coUepsed in dry specimen), pointed at apex 
with sparsely long pilosity. 
Colour: 
Black to dark brown, except for the following: apical 1/3 of fore femora, tibia, tarsi 
yellowish; V* of apical mid tibia yellowish and rest of the tibia blackish brwon; fore, mid 
and hind tibial spur whitish; basal half of mandible yellowish; fore wing lightly 
infuscated in basal half, darkly infuscated in apical half, except a apico-medial hyaline 
spot; hind wing apical V* dark infiiscated with a hyaline spot under the vein M+CU and 1 -
M and rest of the with lightly infuscated, venation dark brown. 
Male: 
As for female except the following characters: length 5.6mm; notauli sometimes with 
more fovea posteriorly; hind tibia comparatively short; clypeal tubercles very prominent. 
Material examined: Holotype: $, INDIA: Uttar Pardesh, Aligarh; l.ix.l999; ex Sylepta 
darogata on Sida cardifolia; (coll. Zubair Ahmad); Paratypes, 2 $ $ , 3 SS; MDIA: Uttar 
Paredsh, Aligarh; 16x1999; ex Sylepta darogata on Sida cardifolia; (coll. Zubair 
Ahmad). 19, INDIA: Uttranchal, New Forest, Dehradun; 10 viii. 1943; ex Dichomerus 
hesignella on Mallotus philippiensis; (F.R.I., collection; coll. R.N. Mathur). 
Cardiochiles aligerhensis sp. nov., 5 
1. Dorsal head, mesosoma, T] and T2 
2. Anterior head 
3. Fore wing 
4. Hind wing 
5. Hind tarsal claw 
Scale lines : Fig. 1, l.Omm; Fig. 2, 0.5min; Fig. 3-4, 
l.Onim; Fig. 5, 0.1mm 
: ^ f £ ^ — _ -
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Remarks: 
This species is closely related to Cardiochiles phiUippensis Ashmead, but can be 
easily separated for having, scutellar sulcus 6x as broad as long with 10 evenly spaced 
carinae; anterior half of propodeum smooth around areola, propodeal areola without 
medial longitudinal carina and propodium with dense long white pilosity. 
Cardiochiles arboreumi $ sp. nov. 
Fig. {6-9) 
Female: 
Length: 4.5 mm. 
Head: 
Head and eyes with moderatly long whitish pilosity; antennae 31 segmented, 
scape 2x as long as broad, Fi 1 .Ix as long as broad and rest of the segments about as long 
as broad, antennal socket separated by 1.2x width of antennal socket; labiomaxillary 
complex short; epistomal suture straight medially; clypeus 2x as wide as long, rugose 
punctate, tubercle present; face reticulate rugose, 1.65x as wide as long with median 
dorsal node; frons with faint to well defined transversely rugose; vertex some what 
smooth around the stemmaticum, rest of the area reticulate rugose; stemmaticum 
reticulate rugose; eyes in dorsal view about 1.4x as long as temple; OOL : POL : AOL 
0OD = 1 0 : 5 : 2.5:3.5; depth of occiput about 0.45x as the length of the head in dorsal 
view. 
Mesosoma: 
Dorsal pronotum reticulate rugose, sides of pronotum crenulate medially, punctate 
dorsally and rugulose laterally; scutum punctate anteriorly, rest is reticulate rugose except 
smooth area above scutellar sulcus; notauli broad, crenulate, posteriorly merging with the 
rugosity; dorsal scutellum rounded, 1.5x as broad as long, reticulate rugose except for 
smooth medially; scutellar sulcus 4.5x as broad as long with 4 evenly spaced carinae, 
mesopleuron smooth medially, reticulate rugose apically, upper groove strongly crenulate 
the area beneath the upper groove punctate to foveolate, sternaulus broad and crenulate, 
strongly arched ventrally, the area beneath the sternaulus strongly punctate associated 
with pilosity; epicnemial carina present extending upto the sternaulus; mesostemum 
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strongly punctate; dorsellum without medial longitudinal carina; propodeum covered 
with dense long white pilosity, rugose, propodial areola slightly longer than broad, 
spiracle ovoid in shape. 
Wings: 
Forewing with 1 -SR+M 4x as long as m-cu; 2-SR+M 1.75x as long as m-cu; 1 -M 
straight; m-cu 0.5x as long as 1-M; 1-M 0.55x as long as 1-SR+M; discal cell 1.7x as 
long as wide; 1-Cua 0,4x as long as 1-Cub; 2-2A+3A present; 2r 0.5x inside height of 
stigma; arising 0.65 along the length of stigma; stigma 3x as long wide; second 
submarginal cell 2.8x as long as wide; angle between 4-SRa and 4-SRb 130°; 5-SR very 
slightly arched towards the apex; hindwing 2-M spectral, 2-A and 2-1A absent, hmdwing 
with Sevenly spaced hamuli. 
Legs: 
Hind coxae strongly punctate, associated with pilosity; hind femur rather 
flattened; hind tibia 2.75x as wide as at base; inner tibial spur 1.75x outer spur and 0.6x 
as long as basitarsus; hind basitarsus 0.5x as wide as hind tibia at base, basitarsus 
flattened in cross section; tarsal claw pectinate with 8-9 teeth. 
Metasoma: 
Ti 1.6x as long as wide, stem 0.4x as long as bulb; suture between T2 and T3 
represented by a well defined groove; median field of T2 0.4x as long as wide; ovipositor 
sheath 0.5x as long as hind tibia, obliquely truncate at apex with a apical point. 
Colour: 
Black except for the following: distal Vio of fore femur, tibia and tarsi yellowish; 
/3 of middle tibia yellowish and rest of the tibia yellowish brown, V* of apical hind tibia 
yellowish, rest of the tibia and tarsi blackish brown; stigma brown; Vs of apical forewing 
infuscated, venation brown; scape, pedicle yellowish brown; Si yellowish brown; ocelli 
blackish brown. 
Male: 
Cardiochiles arhoreumi sp. nov., $ 
6. Dorsal head, mesosoma, Ti and T2 
7. Fore wing 
8. Hind wing 
9. Hind tarsal claw 
Scale lines : Fig. 6-8, 1.0 mm. 
8 
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Unknown 
Material examined: Holotype: ?, INDIA; Tithimati; 26.V.1943; ex unidentified Pyralid 
moth on Golochidion arboreum; (F.R.I, collection; coll. R. N. Mathur); paratypes, 25 4:', 
with same data as holotype. 
Remarks: 
This species fall into the Australian Callamondah group of species, slightly resembles 
with C. morulus Dangarfield and Austin but differs for having scutellum broad and 
rounded, and shape of Ti and propodial areola. 
Cardiochiles bengalensis sp. nov. 9 
F^g. (10-13) 
Female: 
Length: 4.8 mm. 
Head: 
Head and eyes covered with moderately long pilosity; antennae 38 segmented, F]-
F4 longer than broad, rest of the segments about as long as broad, terminal segment 2.5x 
as long as broad, antennal socket separated by about width of antennal socket; 
labiomaxillary complex slightly elongate, galea about 0.4-0.5x as long as the height of 
eye; epistomal suture convex medially; clypeus smooth, 1.7x as broad as high and clypeal 
margin convex with a slight beak like point medially; face smooth, 1.5x as broad as high 
with a faint indication of median dorsal node; malar carina present; frons concave, 
smooth and shiny with a mid longitudinal carina between antennal socket reaching upto 
the middle of frons; eyes in dorsal view 1.7x as long as temple; vertex smooth and shiny; 
OOL : POL : AO: 0OD = 12:3:3:3; depth of occiput 0.26x of the length of head. 
Mesosoma: 
Dorsal pronotum flat, without median longitudinal groove; notauli crenulate 
meeting posteriorly; scutum smooth and shiny; scutellar sulcus 4x as broad as high with 
seven evenly spaced carinae; scutellum about as long as broad and posteriorly with some 
longitudinal crenulae; dorsellum with a mid longitudinal carina; mesopleuron smooth and 
shiny, upper groove foveolate to reticulate rugose, sternaulus strongly foveolate, 
12 
epicnemial carina absent; Propodeum rugose, areola diamond shaped, propodeal spiracle 
ovoid in shape. 
Wings: 
Forewing with 1-SR+M 3.5x as long as m-cu; 2-SR+M 1.3x as long as m-cu; IM 
straight; m-cu 0.5x as long as 1-M; 0.6x as long as 1-SR+M; discal cell 1.6x as long as 
wide; 1-A absent and 1-2A+3A spectral; 1-Cua 0.3x as long as 1-Cub; 2r 0.7x as long as 
the inside height of second submarginal cell; 2+3 SR slightly convex near the base of 2-
M; hindwing with 5-6 evenly spaced hamuli; 2-1A and 2A absent. 
Legs: 
Fore tibial spur about 0.8x as long as basitarsus, innerside of fore-tibial spur and 
outer side of fore-basitarsus with a row of fine silvery bristles; hind tibia 2x as wide as 
widest part as at base; inner hind tibial spur 1.4x as long as outer spur and 0.75x as long 
as basitarsus; hind basitarsus ovoid in cross section, hind claw pectinate with 6 teeth. 
Metasoma: 
Ti l,5x as long as broad, stem 0.3x as long as bulb, median field of T2 I.6x as 
broad as high; T2 and T3 separated by a well defined groove; ovipositor sheath 0.6x as 
long as hind tibia, hairy all along the length, obliquely truncate at apex without dorsal 
notch and apical point; hypopygium hairy pointed at apex, desclerotised and folded 
medially. 
Colour: 
Yellowish orange except for the following: antennae, ovipositor sheath, fore & 
mid tarsal claw and hind tarsi brownish; basitarsus apically yellowish; fore and hind wing 
infuscated except a hyaline spot apico-medially; venation light brown; stigma apart from 
the basal V3 brownish; eyes light pinkish brown; ocelli transparent. 
Male: 
As for females except antennae 37-38 segmented. 
Material examined: Holotype : $, INDIA: West Bengal, Calcutta; 16.xi.99; Paratypes 2 
5 $ , 1 S- with the same data as holotype; (coll, A. A. Haider). 
Cardiochiles bengalensis sp, nov., 5 
10. Dorsal head, mesosoma, T] and T2 
11. Anterior head 
12. Ovipositor sheath 
13. Hind tarsal claw 
Scale lines: Fig. 10, 1.0 mm; Fig. 11, 0.5 mm. Fig. 12, 
0.25 mm; Fig. 13, 0.05 mm. 
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Remarks: 
This species is closely related to Cardiochiles hyminae Fischer and Prasad but 
can be easily separated for having clypeal margin with a slight beak like point medially, 
eyes with light pmkish brown and ocelli transparent. 
Cardiochiles fulvus Cameron 
Cardiochiles fiilvus Cameron 1907: 466 
Material examined: 1$, INDIA: Punjab, Perawal Pttn; 27-vii-1939; ex Margaroma 
pyloalis; dett, by G. D. Pant; (F.R.I, collection; coll, R.N. Mathur). 
Cardiochiles hymeniae Fischer and Prasad 
Cardiochiles hyminae Fischer and Prasad 1968: 807. 
Material examined: 3 $ ? , iSS, INDIA: Uttar Pradesh, Aligarh; 12-20.viii. 1999; ex 
Hymeniae recurvalis on Trianthema portulacastrum; dett. by Shujauddin; (coll, Zubair 
Ahmad). 
Cardiochiles indicus sp. nov. $ 
Fig.{U-\6) 
Female: 
Length: 5 mm 
Head: 
Head and eyes with moderately long whitish pilosity; antennae broken, antennal 
socket separated by about the width of antennal socket; labiomaxillary complex short, 
epistomal suture convex medially; clypeus sparsely punctate, 2.5x as wide as long, 
tubercle present; face with a medial-longitudinal node, reticulate rugose, about 2. Ix as 
wide as long; frons strongly transversly rugose anteriorly behind the antennal socket and 
rest is sparsely punctate; vertex smooth to punctate around stemmaticum; stemmaticum 
reticulate rugose; eyes in dorsal view 1.5x as long as temple; OOL: POL: AOL: 0OD = 
10: 10: 5: 3; depth of occiput about 0.34x as long as the length of the head. 
14 
Mesosoma: 
Dorsal pronotum reticulate rugose, sides of pronotum crenulate medially and 
c 
reticulate rugose el^here; scutum with a ridge on mediol-longitudinally, median lobe of 
scutum raised slightly above lateral lobes of scutum puntate antero-medially, lateral lobes 
punctate antero-medially; the area around notauli foveolate to reticulate rugose and 
smooth on posterior margin above scutellar sulcus; natouli broad and crenulate mergmg 
posteriorly with the rugosity; scutellar sulcus 6x as broad as long with 5 evenly spaced 
carinae; scutellum sparsely punctate medially, foveolate to reticulate rugose along the 
margm, 1.4x as broad as long, posterior margin of scutellum with 7-8 longitudinal 
crenulae; dorsellum with one median longitudinal carina; mesopleuron sparsely punctate, 
medially, foveolate to punctate dorso-ventrally, upper groove and strongly crenulate; 
sternaulus deep, strongly crenulate and arched ventrally; epicnemial cerina absent, 
mesostemum strongly punctate; propodeum with long whitish pilosity, rugose axcept for 
smooth anteriorly around the areola, areola 1.25x as long as broad; spiracle ovoid and 
large 2x as long as wide. 
Wings: 
Forewing with 1-SR+M 4x as long as m-cu; 2-SR+M 2x as long as m-cu; 1-M 
straight; m-cu 0.45x as long as 1-M; 1-M 0.6x as long as 1-SR+M; discal cell 1.55x as 
long as wide; 1-Cua 0.33xas long as 1-Cub; 2-2A + 3A present; 2r0.55x inside height of 
stigma; stigma 3x as long as wide; second submarginal cell 2.8x as long as wide; angle 
between 4-SRa and 4-SRb 140°; hind wing 2-M spectral; 2A and 2-1A absent; hind wing 
with 7-8 evenly spaced hamuli. 
Legs: 
Hind legs stout; outer sides of hind coxae, trochenter, trochentellus and femur 
punctate; hind tibia 3.5x as wide as at base; hind femur rather flattened; inner tibial spur 
1.4x as long as outer spur and about 0.5 as long as basitarsus; hind basitarsus strongly 
flattened in cross section, distinctly longer than remaining tarsal segments and about as 
wide as hind tibia at base with a apico-dorsal ridge; tarsal claw pectinate with 5-6 teeth 
Metasoma: 
T| 2x as long as wide, stem 0.35x as long as bulb; suture between T2 and T3 
represented by a well defined groove; median field of T2 0.4x as long as wide, 
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hypopygium medially deSderotised, folded medially; ovipositor sheath 0.45x as long as 
hind tibia, rounded apically with a dorsal notch. 
Colour: 
Black except for the following: distal 'A of fore femur, tibia and tarsi yellowish; 
basal and distal portion of middle femur, tibia, tarsi yellowish; '/a of apical hind tibia and 
3"*, 4*, 5* tarsal segments yellowish brown; Si, S2 and distal part of Ti yellowish, stigma 
brown; 'A of fore wing infuscated rest is hyaline, venation brown; palpi, ocelli brown 
Male: 
Similar to the female except: frons strongly transversely rugose; dorsellum 
without median longitudinal carina; hind basitarsus exactly as wide as hind tibia at base, 
median lobe of scutum is slightly raised than lateral lobes; S2 brownish and T2 with a 
black spot laterally. 
Material examined: Holotype: $, INDIA: Tamil Nadu, Kannoth Range, Wynaad; 
4.V.1946; ox Jo car a inalefica on Lagerstroemia parviflora; (F.R.I, collection, collector 
not stated); paratype: \S, INDIA: Tamil Nadu, Kannoth Range, Wynaad; 12.V.1946; ex 
unidentified pyralid moth on Terminalia poniculata; (F.R.I. collection, collector not 
stated). 
Remarks: 
This species is closely related to African species C. phostriae De Segar, for 
having hind basitarsus flattened and about as broad as hind tibia at base, but differs for 
having medial scutum raised slightly above lateral lobes of scuturnl; frons strongly 
transversly rugose anteriorly behind antennal segments; face with a median longitudinal 
node; s_tarnaulus deep and strongly crenulate. 
Cardiochiles saltator, (Fabricious) 
Ichneumon saltator Fahncous, 1781 : 433 
Cardiochiles saltator Nees von Esenbeck, 1834 : 244 
Ditherus ruficoUis Cameron, 1902 : 435 synon by Morely, 1909. 
Note: 
The type of the species was not available to the author for study. However on the 
basis of character from original description, it appears to be related to C.falax Kok. 
Cardiochiles indicus sp nov., 2 
14.Dorsal head, mesosoma, Tj and T2 
15. Anterior head 
16.Hind tarsi 
Scale lines: Fig. 14-16, 1.0 mm. 
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Genus Hartemita Cameron 
Hartemita Cameron, 1910: 99. Type species: Hartemita latipes Cameron (Monotype). 
Laminitarsus Fullaway, 1919: 57. ^ p e species: Laminitarsus muirii Fullaway 
(Monotype) 
Diagnasis: 
Medium sized braconids (length 4.0-8.9 mm) generally creamy-yellow to orange-
yellow with black markings. Body smooth to punctate, covered with fine golden pilosity 
Head in dorsal view with occipital region moderately to deeply excavate; temples 
produced posteriorly, sometimes also produced laterally past outer margin of eyes. Frons 
with median longitudinal ridge running from anterior ocellus to antennal sockets. Dorsal 
part of face with medial node or ridge except in H. rudis where this area is flat. Dorsal 
margin of clypeus (epistomal suture) flattened, convex or concave. Clypeal margin 
pointed convex or concave medially. Maxillary palp 6-segmented, ranging in length from 
0.75 to 1.5 times height of head. Mandible bidentate. Antennae long and moderately 
slender, 38-52 segmented. Eyes mostly bare with at most a few very short brisdes 
between facets. Notauli well indented, variable in width.usually crenulate, scuto-scutellar 
sulcus wide and crossed by 3-5 carinae. Median arch of metanotum with or without 
cross-carinae. Propodeum rugose; rugosity sometimes outlining but indistinct areola, 
areola usually reduced to short posterior carinae. Propodeal spiracles elongate 
Mesopleuron with broad partly sculptured furrow (homologous to precoxal suture). 
Mesosternum rounded ventrally or with angular latero-ventral margins. Hind tibia 
widening distally. Inner hind tibial spur longer than outer, 0.45-0.76 times length of hind 
basitarsus. Hind basitarsus enlarged, elongate and laterally flattened, sometimes broadly 
laminate and much wider than distal tibia, with row of short stout spines on anterior part 
of inner surface. Hind tarsal segments 2-5 combined shorter than hind basitarsus. Fore 
and hindwing clear or infiiscate.Forewing with discal cell as broad as high. Second 
submarginal cell of forewing 3.0 - 4.5 times as long as high. Median field of Tl long, 
narrow, constricted anteriorly; lateral parts of suture between Tl and T2 sometimes 
extending forwards. Median field of T2 either indistinct, by pigmentation or delimited by 
faint sutures, usually slightly raised above lateral parts. Hypopygium short, strongly 
sclerotised. Ovipositor short, strongly down-curved, not produced beyond apex of gaster 
Ovipositor sheaths short, directed ventrally, and either rounded or truncated at apices. 
Hartemita frondosai sp. nov. S 
/r/g. (17-19) 
Male: 
Length: 5.0 mm 
Head: 
Head sparsely setose; eyes bare; antennae 43 segmented, about as long as the 
body, antennal socket separated by l.lx width of antenna! socket; epistomal suture 
convex; clypeus 2x as broad as high, clypeal margin convex throughout; face with dorsal 
medial node, smooth mostly with fine punctation associated with pilosity, about 2x as 
wide as long; frons with medial longitudinal carina extending upto the middle, smooth 
mostly with some faint posterior transverse rugae; vertex with faint transverse rugae 
posteriorly, finely punctate elswhere associated with pilosity; eyes in dorsal view about 
as long as the length of temple; OOL: POL: AOL: 0OD = 12 : 5: 2: 5. 
Mesosoma: 
Dorsal pronotum punctate, lateral sides of pronotum with a crenulate median 
groove merging posteriorly with rugosity; scutum strongly punctate associated with 
pilosity; notauli crenulate widening posteriorly to form a shallow depressed rugulose 
area; scutellar sulcus 3x as broad as long, with 3 evenly spaced carinae; dorsal scutellum 
sparsely punctate and lateral area coarsly punctate associated with pilosity; dorsellum 
with 2 faint lateral cross carinae; mesopleuron mostly smooth, upper groove rugulose, 
sternaulus crenulate and strongly arched laterally; propodeum rugulose punctate, areola 
represented only by short posterior carinae. 
Wings: 
Forewing with 1-Cul very short, about 0.15x as long as 2-Cul; 1-SR+M 2.1x as 
long as m-cu; m-cu 0.5x as long as 1-M; discal cell about as long as wide; I-Cua short, 
about 0.1 5 X as long as 1 -Cub; 2r 0.75x inside hight of second submarginal cell; stigma 
4x as long as wide; second submarginal cell 3.5x as long as wide; 4-SRa joining 4-SRb 
on approximately at 100°; 4-SRb joining r-m at 160°. 
Legs: 
Inner hind tibial spur 0.63x as long as hind basitarsus; hind basitarsus flattend not 
broadly laminated, outer surface strongly concave, inner surface slightly convex, about as 
wide as distal hind tibia, and about 1.37x as long as the remaining tarsal segments; hind 
claw pectinate with four teeth. 
Metasoma: 
Ti 2.3x as long as wide, stem 0.57x as long as bulb; median field of T2 defined 
laterally by faint sutures, about 2x as wide as long. 
Female: 
Unknown 
Colour: 
Orangish yellow except for the following: outer sides of scape, pedicle and 
flagellomers blackish brown; frons, stemmaticum and vertex with black patches; hind 
coxae with distal outer surface, hind trochanter, trochantellus, Vi of proximal and about '/2 
of distal hind tibia brown; distal /^s of hind basitarsus and remaining tarsal segments 
brown; V3 posterio-medial of gaster brown; stigma brown; distal V* of forewing darkly 
infuscated; venation brown. 
Material examined: Holotype: S, INDIA: Uttranchal, New forest Dehradun; 12. ix 
1945; ex unidentified Noctudae moth on Butea frondosai; (F.R.I, collection; collector not 
stated). 
Remarks: 
This species is closely related to Hartemita chapini (Mao), but differs for having, 
face and vertex with faint transverse rugae; dorsal margin of clypeus evenly convex, 
propleuron crenulate medially; hind basitarsus 4x as long as broad. The new species also 
differs from Indian species Hartemita rhadinostarsa Dangerfield and Austin for having, 
clypeal margin convex; scutellar sulcus with 3 cross carinae; hind basitarsus 4.Ox as long 
as wide, and 1.35x as long as remaining segments. 
Hartemita rhadinostarsa Dangerfield and Austin 
Hartemita rhadinostarsa Dangerfield and Austin, 1990 : 156-157 . 
Note: 
This species known to author from its original description it appears to be related 
to / / , rudis (MdiO), 1945. 
19 
DISCUSSION 
The members of the subfamily CardiochiHnae are of moderate size and often 
brightly coloured wasps. They are cosmopolitan in distribution and frequently abundant 
in the tropical and arid habitats. They are solitary koinobiont endoparasitoids of 
Lepidopterous larvae. The larvae of the hosts are attacked in early stages and killed 
before prepupation (Achterberg, 1984; Huddleston & Walker, 1988). The Cardiochile 
parasitoids are known for attacking major crops pests from different parts of the world 
These parasitoids are known to exert significant degree of biological control. Lewis et al.. 
(1972) recorded up to 80% parasitism of the tobacco bud worm Heliothis virescens, by 
females of Toxoneuron nigriceps (Viereck) released at the rate of 400 - 600 per acre 
Cardiochiles diaphaniae Marsh, has been released in Florida for the control of Cucurbit 
moth, Diaphaniae spp (Marsh, 1986) and C. hymeniae Fischer and Prasad against 
Hymeniae recurvalis in India (Singh, Prasad and Shrivastava. 1970). 
Recently, Dangerfield et al., (In Press) have revised the subfamily and recognized 
20 genera, out of which only 3 are known from India viz; Bohayella Belokobylskij, 
Cardiochiles Nees and Hartemita Cameron. 
The genus Cardiochiles is cosmopolitan in distribution and contains the great 
majority (95%) of Cardiochiles species (Shenefelt, 1973). However, the following 
revisionary works on the local founa oi Cardiochiles are important land mark in the study 
oiCardiochiles. Tobias et al, (1986) recorded 29 species from Soviet Russia, Huddleston 
and Walker (1988) recorded 34 species from Sahel region of Africa, Mao (1949) 
recorded 30 species from North America and most recently Dangerfield and Austin 
(1995) recorded 26 species from Australian region. 
Recently Dangerfield and Austin (1990) have revised the Oriental genus 
Hartemita Cameron and placed 9 species under the genus viz; H. latipes Cameron, H. 
muirii (FuUaway), H. rudis (Mao), H. chapini (Mao), H. Singaporensis (Mao), H 
rhadinotarsa Dangerfield and Austin, H. basilaris Dangerfield and Austin, H. townesi 
Dangerfield and Austin and H. bumeiensis Dangerfield and Austin. 
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The genus Bohayella Belokobylskij was revised recently by Dangerfield and 
Austin (1995). They transferred an Indian species C. adina Wilkinson to Bohayella and 
also reported (B. adina) from Malaysia. 
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